abstract
introduction
Typhoid fever is a disease which is caused by gram negative bacterium salmonella typhi. It is categorized as an endemic disease in Indonesia. In 2006, there are 500 cases of typhoid fever reported out of 100,000 people, with 0.65% death rate. 1 Since it was introduced in 1949, chloramphenicol has been used as the first-line treatment for typhoid fever. It is still preferred in many areas in Indonesia due to its relatively affordable price. In many other countries, the use of chloramphenicol has been less and less because many bacteria strains have already resisted it. 2, 3 However, a six years' study conducted by Moehario LH et al showed that 90% of bacteria were still susceptible to this drug. 4 Other studies in India also showed a reemergence of chloramphenicol sensitivity in typhoid fever treatment. [5] [6] [7] [8] [9] The recommended dose of chloramphenicol is 2000 mg per day, divided to 4 dose orally or intravenous for at least 7 days. However, aside from bacteria resistance, chloramphenicol is known to induce bone marrow suppression. With that in mind, other antibiotics are often used as a therapy regiment for typhoid, one of which is a 3 rd generation cephalosporin ceftriaxone. 2 Aside from avoiding the said side effect, the length of treatment using ceftriaxone is shorter than chloramphenicol and can improve a patient's adherence to the treatment. The recommended dosage for ceftriaxone is 3-4 grams in 100 cc of 40% dextrose solution per day for 3 to 5 days. 4 
case
A 18 years old female patient arrived with a chief complaint of fever for 1 week prior to the admission. The fever was accompanied with watery stool up to 3 times a day. Serological widal examination showed a positive result, thus, the patient was treated with intravenous ceftriaxone antibiotic 3 grams per day.
clinical question
Is ceftriaxone more effective than chloramphenicol as the first-line treatment for typhoid fever?
material and method
The method of this study is a systematic review on some articles relevant to the topic. A structured search was performed on three databases, namely PUBMED Clinical Queries, EBSCO Medline, and ScienceDirect, Were the groups similar at the start of the trial? Yes Yes Yes using chloramphenicol AND ceftriaxone AND (typhoid OR "enteric fever") as the keywords (Table 1) . From those keywords, we found as many as 62 articles from PUBMED, 12 articles from EBSCO, and 9 articles from Science Direct. The title and abstract of those articles were then screened (as seen on Figure 1 ) with inclusion criteria being: (1) a trial on typhoid fever treatment with Ceftriaxone and (2) chloramphenicol as control.
The articles found were as follows: (1 10 These articles were appraised using the criteria from Center of Evidence Based Medicine Oxford University (Table 2) . Articles by Islam et al and Acharya et al were published more than 20 years ago and therefore are not included in this review.
result and discussion
Hammad et al did a study on 2007 to re-asses the effectiveness of chloramphenicol as typhoid treatment in response to the increase of multidrug resistance to the firstline antimicrobials in Egypt for the last 30 years. 10 Fifty-two patients of acute typhoid fever with positive blood culture for Salmonella typhi were divided into 2 groups. Twenty-seven patients were randomly allocated to be treated with chloramphenicol (50 mg/kg bw/day orally or intravenously) which is given 6 times hourly until defervescence for further 5 days. 10 Twenty five patients were randomly allocated to be treated with ceftriaxone parenterally (80 mg/kg/day for children and 2 gm/day for adults) the treatment is given once a day for 7 days. 10 Clinical cure occurred on all patients. The mean time (mean±SD) of defervescence for ceftriaxone and chloramphenicol was 3.3±1.2 and 5.8±1.2 days respectively (P = 0.0001, 95% CI = 1.8-3.2). Ceftriaxone treatment showed a shorter time of defervescence compared to chloramphenicol. 10 We found only one article on PUBMED Clinical Queries, EBSCO Medline, and ScienceDirect using Center of Evidence Based Medicine Oxford University criteria.
A study by Hammad et al showed that ceftriaxone has more efficacy than chloramphenicol in treating typhoid fever. Ceftriaxone treatment had a shorter time of defervescence (3.3±1.2 days) compared to chloramphenicol (5.8±1.2 days).
This study also showed an increased risk of bone marrow suppression in using chloramphenicol as a treatment. It was showed by the decreased of hematocrit mean value compared to the ceftriaxone group.
Unfortunately, no other clinical trial that compares the efficacy of ceftriaxone treatment and chloramphenicol treatment in the last 10 years was found during article searching.
Although ceftriaxone showed better efficacy and less side effect, chloramphenicol treatment can still be considered effective in treating typhoid. All patients experienced clinical cure after being treated with either ceftriaxone or chloramphenicol. This can be considered an improvement from years ago when chloramphenicol was rendered ineffective as a treatment because of widespread microbial resistance. 7 
conclusion
In conclusion, the use of chloramphenicol is still effective for the treatment of typhoid fever. However, ceftriaxone showed greater effectiveness in typhoid fever treatment as shown by shorter time of defervescence compared to chloramphenicol. The use of ceftriaxone also poses less risk on bone marrow suppression compared to cephalosporin. Another advantage of using ceftriaxone as a treatment is the shorter length of treatment which can improve a patient's adherence to the treatment.
Only one clinical trial was found from article searching and with the rise of microbial sensitivity to chloramphenicol in recent years [5] [6] [7] [8] [9] , more studies on this topic are needed to support this conclusion.
